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(2) !|$«f9-504699 

tltc # 'J X * V * KXfi* V nyt. Z V* * K t . TttrfBHSe'ft 5 * *7 7 

2. «rffi5^*vyf-tt#*6ft^ Mu t ssejfxiiMu t sseso^iift 

3. mUWifo%WmK ^ffc-fe/un-*, ^ff-tr^n-^, tf'j^f-V:^ #U 

a 3 Kiafco^fe, 



(3) #fi¥9-5 04 6 9 9 

(a) mu^y^^^^'f itfrv— Km^ 1 ) k^^^-^t-^ 

(b) (i) fomm-mwiztitizx 
(i i) tkmvim 

9. Htfte@#^#^> x^-t^n-^, iNfii-fe^n-*, *°»;*?-v>\ #y 

^nifvv, .-Kvoif-w, T^^Vyy, t^fn>, ^'JT^'J JVT 5 K, & 

o 

1 1. igUIStifcDNA^:/.^^ JfiPIiifi^W 



1 



1 



(4) f$Sl¥9-5 04 6 9 9 

- ? J- > * XJi i 9 - -g-^T -> - * J. > ^ A« ~ ^ v y f-g-^r D N A Zl*« 

-> - * i > 9 - tf ttris -> - * j. > x * i&^c-r a i t 

^ £ Wl & * <D ^mxi> o T , 

( b) ^X<r> 5 * 7? f-#JtD NA7& s @5e<fc^ *v y f-je#ScSS±^^#? 
ft&J:?^ x^y? (a) -rjBrtSJifcWra-Mbfc, jtilSoHnBHSfe-fk? 
*vy^|g#S6Stfc % Srfc»bH>f hfSii:, 

(c) WfEi©i@<? tt^rr^ fDNA^t), i/» 1**1**0 (any) ?^7?f#* 

(d) mzm felt < v $ fttz*t> )\>K&^x, mm 



C5) 4S*¥9-5 0 4 6 9 9 

&m®m-*M<D%n?ztftti!,-rz> z t stag & 2 oxhvl&v 

1 5. eiS^^^^f-^SSS^ Mu t SXttMu t sQl£a<lfl»»Ti 

1 3 fcfE*<3*y ho 

1 6. lWSE5^^y^»#MH* f , MutSXWMut s <&ttteWttMWfc"C* 
&£<h£#1tfc1-&fif5fc«l 4CStO*? ho 



(6) ^S¥9 - 5 0 4 6 9 9 

1 7. mm^n^K x^-t^n-x, mm-b^v-*, # 

VfuWv* #>;xf]/>, f*4f^h7>> t^fn^, #'J 'J h\ 
ho 

l 8. frfE@te£##3&<~ hn*;vn-*^>^>^&;& 
1 7 fc|B«<7)** ho 

1 9. flrKH#5:«M*rt s , m-fe;vn-x, ff-tjvn-x, tfVx*\s>, # 
V-fu\£v>* tfVz-?-\,y^ f^^h?v, t^n>, U 'J h\ 

*7 ho 

1 9 icfflft®*? ho 

2 2. Mu t SSSHXfiMu t S ifiS©«ffiflMI«#-e*4 i t 



(7) #*¥9 - 5 0 4 6 9 9 

^vxw^Sr^m-t&d fcriWUBfcTy-b-ni, **CO^ftl2lW»f, 



(Nishimura.S et al. .Biochem.D . 243:313-327(1987) ; Bos, J. L. t Cancer 
Res. 49:4682-4689(1989)) fc#V>, *<^)#.JIB^mXli«^W"^a«S14W|&^ 

DNA?)^ (alteration) <7>;j&ai?>*:S!><^ J: JiJg?) <fc fiffl£&, 



(8) #^¥9-5 04699 

T> 7 7*>fW*JK*i*ill 3 ffcWUfcfcLTtt, (Kourilsk 

y et al. , U.S. Patent 4,581,333) „ 5yt7-fVh-y (Falkow etal.,U.S. 
Patent 4,358,535; Beminger.U.S. Patent 4,446,237) , ^^MM (Albarella 
et al.,EP 144914) , ik&feWt (Sheldon III et al . , U.S. Patent 4,582,789; A 
lbarella et al ., U.S. Patent 4,563,417) , <&J||i&£ (Miyoshi et al.,EP 1194 

mvmm (DNAXfiRNA) hDNAt, ©IKO, a^a^xn-* 

Z>&% (RN a s e A, Mu t Y) «9 tfttti? *LTV>4 (Myers, R.M. et al. 

Cold Spring Harbor Symp.Quant. Biol. 51: 275-284(1986); Gibbs.R et al., 
Science 236:303-305(1987); Lu.A.S et al.,1992, Genomics 14:249-255(1992 

^ Kr;wm^i&^«t flairs *itv>&v>7 9^ > h^^Esu? *t^> 0 i*t^> 

©*^±SftlHllBli, £*tfc#RNA*>'ttffl«r#5?£ Lfc*) (RNaseft) 



(9) !Rf«?9-504699 

5^v<?ftHHJ, (a) 3*^y^**!Mfc**rr**'; =r* 

* V*f- K*#ft***DNAJKy* 9 t&#?>XftK Xfi (b) 2o<7)^- 

5 DNAO#»f<*Mb^tt:£8c ( cotton, R.G. et al. .Proc.Natl 

. Acad. Sci. USA 85:4397-4401(1988) ; Cotton, R. G. ,Nuc. Acids Res 17:4223-4233 
(1989)) { i, &®<7>I§g#J, #{:fW^^A (VIII) S^Kn^i/jvr^/ 
£fflv>fc, DNA-DNA^xn-^^^^^yf-gBtfclc^tt^^W^Oif^ 
£fj:t%, £<0#ffifc;fev»T\ DNA^n-yii, |W*fctf)DN A<7)1MIK»*$0 



(10) - 5 0 4 6 9 9 

(viii) asx-wf-cors. >&feM-tz> 0 z<7>&, ti^u yy*m^ 

?V )VT< Kr;H|^lb (PAGE) h7y*^57-f - 

<7)^ti, ^T^irte^-^w-^^ai-ri> t^^m^^^tm^n^o ^ 

*X^-<7)W^^O^P^ (Caskey.C.T et al . ,^w#ff &gj§£$&f£333,4 
65(9/20/89); Grompe.M et al . ,Proc. Natl .Acad. Sci .USA 86: 5888-5892 (1989)) 

{±, 5 y ^tyffifc1&<Dtz)sb<D-T> 71/— h t LT, P C R"CJ#$I$ fltz c D 

5gi-&fc#K*;w^?-> h 9>*#;w^^ ^--it (OTCase) X&Mg* 
mft-TZ i t £ WJi «fc < Jgffl S tl^o 

^£ (Kung et al.,^gijf |f ^4,963, 658^-^^) tf, ~D- 

NAtllLSfiffDJ;^^, SajBHSkco-*«DNA (s sDNA) ^Sfi 
ItW^iaSa s DNAO<fctii£|B?j$-*-So 

±vmjtfk ff^-yy ^-as^sa g 

DNA5 5 yf^^D N A *BW LT£*ifc 

> 5X"7 7fig^Sei (MBP) bfo2fi%>m&W*&ttS&n<7)7 r 5 'J - 
£JBv>.|>o LTJ2:> Radman.M. et al., Annu. Rev. Genet. 20: 523-538(1986 

);Radnan,M. et al., Sci .Aner. .August 1988, pp. 40-46 ; Modrich, P., D.Biol. 
Chem.264:6597-6600(1989)£#BB o *8§® 5 * v y *&Wh<0)& J frk LTM u t 
Sg^M^IWI^L^o Lahue.R.S. et al . .Science 245:160-164(1988); 

Diricny.J. et a"l . ,Nuc1 .Acids Res. 16:7843-7853(1988); Su.S.S. et al., 3 
.Biol .Chem. 263:6829-6835(1988); Lahue.R.S et al. f Mutat.Res. 198:37-43( 
1988) ; Dohet.C et al., MoT .Gen. Genet. 206:181-184(1987) ;&oUones,M. et 
al., Genetics 115: 605-610(1987) &0fP& o Salmonella typhimurium^M u t S 

(Lu.A.L. et al., Genetics 118:593-600(1988); Haber L.T.et al. .l.Bacteri 



(11) #*?9-5 0469 9 

o1.170:197-202(1988); Pang.P.P.et al . , J .Bacteriol .163:1007-1015(1985)) 
^{/Streptococcus pneumoniae^ h e xASSI (Priebe S.D et al . , J . Bacte 
rio"l. 170: 190-196(1988); Haber et a"l.,iftj§) WLV*? t 0 T®K;fcV> 

ffiSSStifcMu t S3c6g{iHI*N&S£lirtfDNA 

u t S-DNAffiS^fflii. DNA<D^fr%2>frffiXlt®Mi>£.t%^o ^IHt 
aiT ^-b-^ 60— §Pt LT, XteifiJiSftfcDNA^vy^i^^vyf-^DN 
A£|&£-r&£i:£llttt LT, MB PXJiH^k? fltzUB P £ffl^ £^1*1: 

(1) itfS^IIXfiry ^oo#M14comm, (2) ifitiligfSH 
is^TSAStt*:, ^LTv^->-^x>x, XJi ^ 7 
^*tSiti:<t&, igfllSftrfrDNA^^tOiliS^ £0* (3) mtt&M. 

(MBP) , ^Jx.«f^M®cOMu t SSfiMffl^o^T#*Ufco 

^ii&o^sm^m-r ^isfe^tL/t^mi^'j i^^f- Kfc* 

T ? -fe >f Srfi 1 -5 £ t £ & 0 if *H 3 it D N A * fflMI" ZtztbK \±mm ii >& 



(12) ^?9-504699 

*v>TlR&J*fr? if ipI^g-C£v>& £>^X r D N A*>3fcS||fc«tt 

D N A X - * * > *S?>i# «B<?> M 3 9 - ~> - 

(po 

pulation) K33lt&#&* (majority) ^ ji> ^^ s ^*Tl:^b? 0 

it^fcffl— c**^****. fcfcoflott&atte^oDNA fc 7 --'J >^ 



(13) #3l¥9-5 0 4 699 

-To 

(a) 5^yfWJJ« * VOW* Sieft?iifcSai^t 

(b) 5^7 7f^seii:*ftl>, •9->'/;wfi*0^-fit55^ (any) 5 

7. n is »t & m.m £^-r ^ t 

(a) ^>^;n*iwv>-f tifrcv (any) -#i|*'tj * ^ *f- K*S£14 (— * 
^denature) £ DNA«*ff7--'J>mii:, 

(b) (i) MBPCIi^titt^Si, «HJ^ri6t*«fc**Lfc5^vy 

(i i) mb ptf&i-f'ffij vztixteV), tftibmtKmm 



(14) #^9-504699 

^$i-t:;vn-^ ^V^f-l^, 'fJ^nt'l/V, *'Jifl/>, 7* 

(b) ?^v-;f^tlWMBPi:^tS^> XT? 7 (a) Ol^ 

(c) itflgSftrfiDNA^y;!^^ U7yf 



(15) 1WP9-5 04 69 9 

&m D N A jMB & L T V m 5e-f fc S tl tz M B P * fifc * 1" £ £ t „ 

(a) m£&i*Ti'&^T^ mm*<Dmm$*it:TX >dna t , t^jtt4 

v** vzfti-zrt, #cv>-c, £tta # r ~ - u > ^ L fcmntrfa 7 a 

(c) igKStlfc-r* hDNA^?>, v>TtL^<7) (any) ^7 7fMDN 

(d) Hfe<k**LfcMB P******!^^-//^ 

*3v>t, w-m^m^mmz fife-?* - y-vft&ztfiiii-f & z. t , 

IB-rX h D N A fc#*t*#:fcate^fc^£fcffl»W-P** £ t £ 

J:ao*fti:*^C, @ fetls 3 ft*: MB Pfi, (a) ifrfcfcJ: *)|&*L#&B 
Xfi (b) *9A3fcfcbjftfc»i3 xv*^#-#*5&$fiF#L*v>J: } 



(16) 1§*¥9-5 0 4 69 9 

aifc*? M:tHL, Mi, 

(a) m&m&tkSX'wf'm&S&R (MBP) «r^trlllwW»fc, 

(b) MB PS:@^btl.i 2 

(c) 5^7yf^sesi:»t4, «w^ri6»c««**t^5^vy^^r 

> 

sit, 

la©*? M:*^t, MIEMB Plijf t L< liMu t S Xtt^w«l6«J»«t 
#-e&£ 0 @#£3$#li, $?SL<fi, ^t^vn-^, M-b;wn-^ (ft 
L< (i- hn-fejvn-;*) , Xfi** U 1^>, #'^nei/>, jtf'J^ 

UMu t s«aMxtt-ew«i6fi«j««w*:-c*of , warn feitz tit: $**wf-m 
tags owe tagg 



1 



(17) ftg¥9-504699 

Lfc<> 

) 3Ui5*-7^<a&^ 3 0*# (T25^f ^) £*£ittDLoo, 
2Ktz3iX*? yJ-&m 3 0*#fc«BiJHLfc o HoaSHO * 9 A JiM u t S 

IH3tis - hn-b;VD-^Jii:0^k$jL^lilmu t S fc#T* ^ X"? v 
^*DNAO^|S**jjit, K (Xtt^^K* 1 * 

v>) **i-*fSF^*^-C. 577«;^DNA-*« (2 1 5 1 i o- 

Het+) ling < &oTv>& (Xti @ HJLx.&^V K) £^T 0 

09 4 »4, 1 5Xfi 1 6 0fiiK-o©5^77f^*4, Xli 1 5X^1 6 
teS<?9ffl Id 1 — 4 <D^fti& 

Mtt<7>&&, 'J * V**- K (3 0*#) <T)X 9 V*<f- Vz/-?J->X 

(MBP) MDNA**4aJ»wjfe#S**itUJ:»9fi*T»*fi9* 
#^-e^ffi?a^ 0 MBPi:«#UDNAO#4ii, fot, Jav>*4iftKj£ 



(18) t$Sl¥9-5 04 699 

#»iBKH^3;»t*:frifcfi, (a) fffetiu (b) JEvm. (c) mttm%L 
& (polymorphism) ftfflj/^fA (*v>L^ft) £M«-Tfto 

Sambrook.D.et al., MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Edition, 
Cold Spring Harbor Press, Cold Spring Harbor, NY, 1989; Albers.B, et al 
, MOLECULAR BIOLOGY OF THE CELL 2nd Ed. Garland Publishing Inc. New 
York NY, 1989; Wat son, J. D., et al., MOLECULAR BIOLOGY OF THE GENE, Vo"lu 
mes I and II, Benjamin/Cunnings Publishing Co., Inc., Menlo Park, CA 
. 1987; Darnell, J. E. et al., MOLECULAR CELL BIOLOGY, Scientific American 
Books, Inc., New York, NY, 1986; Lewin.B.M., GENES II John Wiley & Son 
s, New York, NY, 1985, » ftfc^MXIfcldU ZV&WK&^X^m* i> o X 

> -i —7. h- (Valle G et al.,1991 Yeast 7:981-988; Miret J. j # et al., 199 
3, J.Biol.Chem. 268:3507-3513) <o%^ ( Stephenson, C et al.,1989, D. 

Bi ol . Chem. 264 : 21177-21782 ; Karran , P et al . , 1990 .Mutat . Res . 236: 269-275 ; H 
ughes M.J. et al., 1992, J. Biol. Chem. 267:23876-23882; Reenan.A.G. et al 



1 



(19) !f|«¥9-5 04 69 9 

1993 Genetics 132:963-973; Reenan.A.G etal., 1993 Genetics 132:97 
5-985) K&^X&FLZtlT^&o 77'J*7^**iW'7 , )^fi^^-7 
yf-<S#SfiRtt, (M.Radnan) tcj: *) * n v *LTV»S 0 

»SLV>MBPI*, S&#Xtt7F#&£*'£trDNA-DNA (XliDNA-R 
NAXfiRNA-RNA) ~ U U * 9 V** KXIi^t 

7-;fLfc-*I*Ifi:^nit (exclusion) k£ V) SfrWi^f h *12> „ 

L^L&rt s £>> MiEfcffin&Jt*, " 3*v^HS#«6JT Xli" MBP" 



7tn^) " , Xt±" fl^WSMIH*" 

7fife^sei> 0flx_tfMu t SO&Htttt* J: <*nfc*ifcffiJftx.D 

Mu t SV>1ft$ L^U^Bmmi, Salmonella typhi mu ri urn?) m u t SS& 
£ (Lu.A.L et aL.fitfg ; Haber L.T et al.,Hitf§ ; Pang, P.P. et a1.,fljffc) 
X(i Streptococcus pneumoniae^ h e x ASS® (Priebe S.D et al.,ftff§ ; H 
aber et al.,^) ^J;^^, Mi:*l)S«lMu t S©^I#T$l.o 
iDx.T> kh, v?*, X(i^A**-<0DNAKj3V>T|W|£$*i;S>*B 
m^>~y-9^y^K^ <9 3- K?ttS|W|^#OJ: 9 Mu t SXtiH e x A<D 
n&%M®*k®V>mmfoi>m\<*&Zbtf-eZZ (Shimada.T etal., J.Biol.Ch 
em. 264:20171(1989); Linton, J. etal., Molec. Cell .Biol .7:3058-3072 C1989); 
Fujii.H etal., J .Biol .Chem. 264:10057(1989)) o 



(20) 1t«^9-5 04 69 9 

#***tr, *aRw**W4«J««^ftv^M»*'fli*» J t-< , ^r'f (moieti 

K-g-t *l& 0 *tfcn«xrt5icsi8<^3ai3fe t KiSi-* i t &-?zz>mmmmik 

K*v»TtfflftMB PO##fcov>T^>:/;i'£SMillj-r*»'&\ (-e<^:£#*> s # 
#iBfcg|J!BfcJ: *i*>) -?»J (Jiricny et al.) cj;i)Mu t 

iL<^ 7^ ;v^-^r^ -b^^fflv^ti^o *'J^^Pif KAfnr 

-tfRl&Srffl^fc 32 P, S-C^T 4 l^^-f- K^i — -t?c7> «fc 7 — -If «r 

)8^r-"P-ATPT«i?*Li. (- 2 O < C-C0^?tt#S) 5 

'f^tiSo JfeU>M*>**jW::ift5IU T8jE7-f LfcT ? -fe-f 

i ^ ^ses^i^i^ ««fe**L/s*»; =r** l^**- k^t- n-*«i*7'f ;v 
*IS(fitfflv^ii4*©i:LT, MB Pfi@#£##Xmi#K@5E<t$*i& 



(21) q#a¥9-5 04 69 9 

n-xcoJ: ? £^|fli^;wn-x&v*L^;i'n-x|£ig# (modified) , 

75 K> JtcrT^To-^, XliSepharose «$tkT 

X4>^ffl-c*>*o H£lfc3:fcfcMBPa f «tt««4H t K*S#-*-* 
£ fc*«-CS *GR*K * jj^kv**** Arte awawaM** i t*«-c* * 

fOidftEJCWortaJSlUc, »«^, fcf-X> £?Lte, 
-^f^^Xli^ MJ ?7*lttro MB P b(D&&KMLtz£<<D 

o 

^©v^-JxJU'/l/- ho^ffifi, H#il*#fc LTfio 0 Mfcflb 
o«H^*v»t, MB P ®i&c&feii> v^f^x^yiz-hO^x 



1 



(22) #a?9-504699 

-Mi, RlS^IPtt-f &fc*^^L#* 0 ^fo^jvn-x±« 
feUl #X litt^lfrfeO&g * t L £ iflt & <D K m tt# 4 0 

t; Knr^---t\ Sfcffi* * VT--tr, rOV * - V -f n -f hM 9- 



'1 



(23) M¥9-504B99 

feldL ttflfcfifiJJjWk^fl 

ftEJ£(&»**Jii)!l3** J: ? 4fei»^flep*^*v»TBtfi?*L4'fk^l&*<^ffl<^ 
i©t*S, £»3&3fe«a J: JjfcSeStl&o ^ 

D N A — D N A> DNA-RNA, Xfi R N A - R N A'W "7 'J y KHjg^ L 



s 



(24) ^¥9-5 04 69 9 

v^f-g-^r-3jc®<7)-r^ hDNA<?)MBP^tl.^t^fiJffltSo Z<D 
jS^TJ: ty#<<^?;*^^£^-r&DNArt s &*Uf, M B P Kfc)-r&4tlf& £ 

-^j:tti±, juts*, ffico^M, m> jBm«, mum. 
mw&\m. mmm.hw.*)®, to&oMgm*^ 

DNAfi, KfSL<li, -«#fe»**OPCR-eJi«S*ifcDNASr«1ftL> 
4" v-TWISSitU 7--U ^rTStU ^LT> 

^3fc*JRoK*fc »J li, hDNA©SS**W^aaLfc*«t*ff!bii.4o ( 
1) ISE^?iif;MB Ptc^-T^xX >DNA<*>iBr&\ Xfi (2) HS^kStl*: 
MB P^^^^^^f^'J rf*^ W*?- Ktf)S£!&;L. <^v»-f *t^*ff ? <n 



(25) #af9-50469 9 

f-?>£v>f X hDNAi^J <#|£&-C&;?> ? <> 7?^<7)ii:r^ h D N A 

A<7)#K£§^«DNA<^&$H<0*£ffi^-C. ^2£l»^fNfcS*L&o Cl<7)i 
-*®DNAt>yJHi, ^f u^#£&5El-&?)K-t#-C&*K 

^M<^^ti. (a) mm* fltz< *v^*'J 
=rz?]/*?-h'<Dfr, XI* (b) ti?ti/:fXfDNA(7)^ tttliffl^f) 

AW><o^ (several) l^&ftjg t <Dffi.-Grt, avy«5X77 
f^$Hov>t, (-^^<7)*;wS5[t LXmZtlZ&mt&K) Z<D&%: 

n EMS tltz D N A» > •?)l'<Dffi§£; 



(26) il&m¥-9-5 0 4 6 9 9 

^*£J#i|il$-£;i>. *K V > 9 - -te*$l5t]& (PCR) <D^&X-3bZx> PCR<Oit 
£ LTfi. Mullis, K.B., 1986 Cold Spring Harbor Symp.Quant. Biol .51:263-27 
3;Saiki,R.K eta"l. t 1985, Bio/Technology 3:100 

8-1012; #tf?Munis,K.B. etal., 1987 Meth.Enzymol .155: 335-350£ #B8 0 jjn 

L^L£rt s <b> m*<W&m. HfrKM-itt? n-->^&0^?#M&tfm£^T, 
P C R Ji , ^fi£ 4- M it o ft A M «t * K *> * & * V * 

1 O u «lIStti: 1 oo|RofcJfi3feo**}fX-r*^ft-C*** f , PCRCffl 
JiWasg^J: 3 *t (minority) Rtf 

2 0i©«I -eDNA»rtf*«Jtra3*L*:*$>, « 

-> - ? x > £ ^ n - ^ y * ffik\&>£jz £ < mM 3 0 
PCR-Ci#iPM?tL7t^^^;K7)^'I4 (-*8l"ft) RVT-- V > iTKWtt 



(27) ^i?9-504699 

i#HIS*L£DNA^f >:/;Wi, SyStSKJ: ^LTB7--U>^? 

@£<k£;ttfcMBP£^>X;Mr?£ljnU i^tlt i-t&Z t \z£ 
ig^-T^o @5£lk$*L£MBP£tfv>-f*t^<7) (any) l £ 5 X -7 y f-g-^r 

tCJ:^ \£-X*&ftLV>9lK.tkmZitZZtK. <fc »K X«tl£-X£®*CfcJfc(fc 

J#*S4«»c4»A?*LiJc.9-S:-frtf^F*l»*-r4i £ «9 if<@3 Uti D N A 

n^r/iD^-^iy^oJ:^:, (diverged) % Ettf)i,iDNAv' 

(majority) <t>->- ? StM^S?) 

^ ) fi^3*ifcftffl (population) <*)D N Aj0>&J#IIS 

HI (round) £ \) ^j|§ gg £ % ^£ *fi^ i @ J: J> £v>#<B£fB £ * 

7 o 
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HCLT^ Sm#tbTy-k>f ^ISBO^t-S^T-- V >^£#^*:-t- 
n^K, H30s*l&<> ttriB^n--7'{iii^i*(7)iii|ii?tt^7 i ^ bDNA tm 

(1) JfrfcfcJ: iJiS^^ii^iiiSMiliS^^ti^MBP £ig 

(2) ^ft#7A£##±K@^b$*i*:MB P?>v^ ^n-^^A^Ji^ 



1 



(29) ^¥9-5 04 69 9 

hDNAn*3v^T^-35Lit^n^^ffiffie<]-e*^^<7)*, mm& 

B PXIH«MW^I#, iff * L< tiMu t S fc> (2) T * -fe^f £fr ? ±T 
P C R Srfi 1 1 tz tb<omm S 7 v >f v - 4> £"tr i t *< 

-C^&o MCtH^ Mi> *£^H£ftSftfcMBP^o:n#tt<3«#j&« 

& o 

& $6 H P ®ft S tL 9J O (/> X % £01 Tijltt 3 tl & & TO * jfctil £ # SB - J- 



I 



(30) - 5 0 4 6 9 9 

A. tfWt-%& 

1. HJ6<k**LfcMBP^W« 

-Fn-t;i/D-7->-h (0. 4 5//m, Schleicher & Schull) 
ftg (2QtM Tris pH7.6, O.OlnM EDTA ? 5rrM MgCI 2 , O.lnW DTT) K y 

hTxsy vmW (Bio-Rad) fcESLfco 

0 . 5/»g/10/il RJS»W^*atC5«»S*LfcMB P> *»®Mu t S 
fc^*^-} i;v<7)- fD-fejvn-xili:^^7 p Lfco * A'MflLC'f > 

*ct>^.x;v£ 10 0^1 <^RJB«flf«t-C 2 0i*»Lfc o II 2 tsl 1 0^om> 

2. ?u-y*?yy 

ttT;w^5> (BSA) t^n^u. l% (w/v) BSA*£trRt&*« 

ift (2oo// i) i/ncjp&fc. aa"cm»nit^fctfe, b«^-c 

T> »«E4r->*^KiDx.^-e*L*»Ta 1 1 KX »9 > * 1 0 0 fx 

o 

3 . * 'J =r* * - k 
ofV (/? -globin) itf5^-<7)#^jfiL^^<7)^^Htf 3 0 tMtofftt^fe 
-Cti&^ (^<9§W£*jfiL3«#|fiA : t^t : Aijsi&-c&;s>) ^7?f 
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G : T ^ .x v y-f- 

S a. - 9 y Y GCACCTGACT CCTGGGGAGA AGTCTGCCGT [SEQ ID NO:l] 

» £ ffi CGTGGACTGA GGACTCCTCT TCAGACGGCA tSEQID NO: 2] 

3 ^ - * > |> GCACCTGACT CCTGGGGAGA AGTCTGCCGT (SEQ ID NO:l] 

^ a - * > h CGTGGACTGA GGACCCCTCT TCAGACGGCA [SEQ ID NO: 3] 



4. DNAt^ 

1 %B S A^-g-tr 20/z 1 WSlSiif?S+^tri^>-fU 'J =fJ* * K* 

5. ^. h^^^ ev>^H^7^-Vf^^*^r->^--tf (HRP) t <D&& 
X t*y>(0^:J: «9 . tf*^ ><7)^*^ai Lfc 0 1%BSA^ 

tfM>W7g<7)aiJ^5 0rag/mn:*3tH^> V^^fy^HRP (Pier 
ce Chemicals) <o \ o 0 fi 1 «: <7)^ -Mi^P 



6. SftP-fk^lSfe (ECL) [Enhanced ChemiLuninescence^^^] <t)^ 
1 Om 1 KJ£«4lr*"?3®ifc»Lfco 5ml(?)ECLIM (Amersham) £ - 
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7. m& 

£L-e> £*i^U fx)V«J|LfcMlt D N A 

B. m& 

1. Hjfe-fkSitfcMB P 3*v?*-"MDNAO#|*fi9fc*gr# 
Hllf4, Ifsi-f-WfcStlfc^ Xvyf^tDNA (±2 5>f » X»4^*vy 

*fflI!rffi4Uv?f04v> 3 0*#(4 2 0 0 n g O D N A"CS x.«£§ *l& 
i/>CU^^?)f, S^b?tLfcMBPIi5^77f#t3 0l#<7)0. 2ng 

2. «S#Tyfc>f 

Hl2tiU 5 n g0^f>ft?iifc5^V7f oiftewta, 
<05X^yf^f3 0*# (_h2 >) Xf4 5 3 0 *te (T 2 

v>DNAf45 0 0 n gSt«^L4*ofc, H±^>ffia»-W*^* 9 A»±MB P 

< 1 4>±&<^©rcffl^ ti*: 3 o % 

Hje-ffcS*LfcMB Pf4^£ < t <> 3*-^ (orders) ^^^^57^7 
^^DNA t^^»"C**DNA fc^MSriftaii-a ifc*«*tt*J: *t 
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* s #<btLTV^ 0 t£oT. ^o^il^<7)*>6 s lijt)Di-«>^^tLTM 

3 o omfozm^tzkzvmmm^i, i o oo^-^^ea^j 

o£ (Soffel rt a~L, Proc.Natl .Acad.Sci .USA 89: 7698-7702 C1992)) 0 ji^y 
>3th ^Wn*-* — -tr K *| ^ -T & 1 0 0ffiSoff4I^iy-^xy^ (SE 
Q ID N0:4 SEQ ID NO: 5) fi^(7)gE^J^*^»o 

5 ' gcactaactecagggegatgctggcgaaggegggagaagg 
3 ' cgtgattgaagtcccactacgaccacctccaccctcctcc 

tgaggaggggfiagtggagcgcgaagaccaaacaccagatg 
actcctccccgtsacctcgcactcctggtttgtggtctac 

tactccatccccgaggacgcc 3' (SEQ ID NO:4) 
atgaggtaggggctcctgcgg S' (SEQ ID NO:S) 

HLfco (l) i©ti(:^v»T&jJit*SAfni^ (2) £?)teS-e& 

Xtf (3) tf>£># 

o 

A. : 
1. PCRJfipI 



(34) M¥9-504699 

wni-y-jv- h (mm) zm^tz : 

(a) ^=1*^ -tfjifc^a.* y > 3 2 15 7 -^xn^# 

(b) DGK-1 0 1 -fc Y¥ J A D N A (7)V3^ ^--g ififS-?^^ V ^ 3 K 

( c ) (Signa Chemical Co. £ h 7fiflgS ->^"7DNA tDf^fiiS 
*:f—-eafe^*y y 3 LMfeZflZ) UrMDNA, H 

(Operonj: f9 4 f*H P L C *U 2o<7)DNA8l SEQ 

ID N0:4#tf SEQ ID NO:5<7)5 ' ^SjgUffi^i-^^-y- ? 

~f *7 -i T — # 1 5' (biotin) -GCACTAACTTCAGGGTGATG 
t 7 -f V - # 2 : 5' -GCGTCCTCGGGGATGGAGTA 

P CR^7^v-# 1 Kfi. »EC L^tii^^*3V>-r^m?tL#^ «£ ? K 
. a^OifliljltWSE**??? y^v-#2£> 5-' "P-'J>« 

J&£ffl^T iJ P-C^iScLfco *i--~efrmm 1 'k®i*, 70nM Tris-HCI,pH7.6; 10m 
M MgCl 2 ; 5nM DTT; 20^ Ci "P-ATP; 30^.^. y >T4^ i; ^ K*^--*f ; 

5.^500ng DNA (y*9Wv-#2) ^^"T^o 3 7fC3 0S-«, 2 0^1 

^--irSr^ftl^tLfco DNAI±> - 2 0fC^L^ o 

PCRJS;jS{i> lOmMTris-HCI pH8.3; 50mM KC1; 15mM MgCI 2 ; O.OOlSMf^f- 
>QN/V); 0.05nM dATP; 0.05mM dTTP; 0.05mM dCTP; 0.05mM dCTP; 0.1^ My 9 

v-# 1 ; 0.075^ M 7-7xfv-# 2 ; 0.025^ "Py^-f 2 ; 200ng^ > 

— h D N A ; RV 1 2.5j_^_y j» AmpliTaq DNAjtf 1; ^ 9 - CPerkin-Elmer) 

^ftSo RStiii 0 0// 9 ot-ei frraS^T^fes-^ 55 

ttl^I^T7--'J y^U 7 2 , C-C2frWfiWT#;g£-€-&£ tic «t V) 
% ^ > - — -ij-— ^e-if ? 7 — (Perkin-Elmer thermocycler) -^3 q 



(35) *#«¥9 - 5 0 4 6 9 9 

■9->f JfiPI^tTo^o SJit^-O^n h3)VC^-fe> f>j3>30^^n 
3>-h>hV-^ (Amicon) Srfflu>fcjft^2*f^ J «J > ^fflS ti&froif?? 

LTiffilSeLfc) U Mifv^fA-eML, »*D N A i: Jt«c1"& 

J^T^x^v^-;v^t^v^ (/n'-^t v- .x. ^v^-g- >f ? ?-l'Sd^T) 
DNA^SEttRtfT-- 'J ^Sr^Tofc : 1 0 0*C-C4#M ; 5 O^-eil^M 

; 7 5'C-e4^H; 5 ot-e30^M; ^cgfic^Lfc, 

— hn-tr;pn — y?,?/— h (0.45rrM Schleicher and SchueH, BA85) £ % 
(20lM Tris-HCI, pH7.6; 5nW MgCI 2 ; O.lnM DTT; O.OlnW EDTA) 
€SIti:J:t) -fr, 7D7h^n?h (Hoefer Scientific Instrune 

nts) (T) 3 r ©/d y -r'-f > (Schleicher and SchueH GB002) 
Lfco 1 0 0// 1 <7)M^»*#^<7)^i^^itIx.7to MH5fi-Mlt^fc*fe 

, K^-e^ii«««[«r%5i l^o mu t s (20^1 mmmffiwtK 5 0 0 n g) 

#^<^->ijV^ 2 0 0 ^ 10HRP7'J-©B S A£ijn*-3>vL t Hi *K - h 

3%HRP7'J-B S A*£-tr 2 0 ^ 1 RtSM»K D N Att*r**tP Lfco 

HJ: *K 100^1 OSJS*«r?ft"C^*^* 5 iatti^Lfc« 
tf*^K#-f&x h h 7 ev>©8^S:«tftt4 i i: t J: U , ~ I> n 

%tf)HRP7'J-WB S A*'&trKl&mffiiGL*<D 1 00// 1^ H/^h7^> 
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ZZbKX*), 100^1 5 ^5@@<7>ifc 

3. aiw^ifrfe (ec D m& 

1tr|E^fi^f)^hn-b;vn-^->- >£|&3:L. ^fthW K*^T5 0m 
7fr/^U lOmlOECLS** (Amerson) nft»Lfc 0 1 5M£, - h 
y * h^MK-g^fco ZL<D£ *) ho -fc;vn h £ 3 0 

B . 

»**H3i:^t. Bi o-Hetili, SEQID NO: USEQ I 
D NO : 3t^)M3 0*#— 3Mft£ift!Sfc-r«o 1 5 oteilfc 

J3V>TG I y?-*^-f2> 0 Bi o-Homotlt 1 5 £>#Hfc * * 

v y •f-CDft S E Q ID NO : 1 i: S EQ ID NO : 2i:<OM3 0i 

Bi o-HetliO. In gmm<D&%\t*mTtit&2 
OCjttLT, B i o-Homo^lil 0 n gWDNAT? X-^&tb £ ti&^o 

mu t sco^ip ("no mu t s" *7A) i^is \s*xm&wmm $ fl* V> 

Mu t S HM1-^^-rn^#^gg (2 1 5 7) <V&&te, 0. 6ngW 
T|?>^i:I?)^, (DNAOV-^i:«t#L4v») *^&##Oig-£fi 1 . 
2 5 n g t*i/>T^t^ttHJtii 2. 5 n g i:*V>Tl| 

m^tLTto *7?t-f fcij^Ttt, ^fD^ftDNAIi**8# 

#DNA^4< fc"b 2~4fg^0^^ffi$*tfe o J: *) »»JK^* »t 
#DNAOig-^fi> T a q*U * J:4Jt<SOWfc#A3 ^^7-^ 



(37) 
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1 5 Xtt 1 6<DlZLWKi5\f& — o<7)== 77?f, X(i 1 5X^1 6 <75#:®<7} W K 
1 -4©W«i»W4J:^ ^%i> l^*^ K (S E Q I 

D NO: 1, SEQ ID NO : 2, J&ZfS EQ ID NO:3£-g"tf3 

i o<&*<7)#a«j»flfe3 *l* <fc ? I:, *y^^V^^K*> (E 
CLWKJ: <9^ai?^#& J: -9 5' e*f->«W^H«U #«fft* U 

TNEMWifc (10n*1 Tris-HCI, pH8.0; 0.01M NaCl t InM EDTA) ij r/;* ^ 
fc#fRU #MMIIW)#'J V** K* 1 0 0 n g//a 1 fc#JRLfc 0 ^*?> 

fiT3 0fl*MJfc1lLfc^ *-e|^LT-2 0t-e^Lfco ^TW^fVl 
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til Ofe<D&ffl&t LtZo 

G:t>g :g>c :t>a:ot:t>a:a = a:g>c :c 

A : G^^v^yf-^G : AUv>;fi *> Aiffc&itiS J: W\ <f@*<7>$H 

K< 55*0 fco 

tiftfr-ofztf, c : C tMommfc : »&M<a*|-fc 
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[04] 

Tvoe Nucleotide Sequence SEP ID NO ; 

*^6Z1*^ ; GCACCTGACTCCTGGGGAGAAGTCTGCCGT 1 

CGTGGACTGAGGACCC CTCTTCAGACGGCA 3 

G:TU77f : GC AC CTGACTCCTGGGGAG AAGT CTGC CGT 1 

CGTGGACTGAGGACTCCTCTTCAGACGGCA 2 

T:G ^ 7s T v + GCACCTGACTCCTGTGGAGAAGTCTGCCGT 6 

CGTGGACTGAGGACGC CTCTTCAGACGGCA 7 

C : T 3 * * v * GCACCTGACTCCTGCGGAGAAGTCTGCCGT 8 

CGTGGACTGAGGACTCCTCTTCAGACGGCA 2 

G : G 5 % t v * GCACCTGACTCCTGGGGAGAAGTCTGCCGT 9 

CGTGGACTGAGGACGCCTCTTCAGACGGCA 10 

A : G Utvf GCAC CTG ACT CCTGAGGAG AAGTCTGCCGT 1 1 

CGTGGACTGAGGACGCCTCTTCAGACGGCA 1 2 

G : A ^7v> GCACCTGACTCCTGGGGAGAAGTCTGCCGT 1 

CGTGGACTGAGGACAC CTCTTCAGACGGCA 13 

A : C ^^v-yf GCACCTGACT CCTGAGG AGAAGTCTGCCGT 14 

CGTGGACTGAGGACCCCTCTTCAGACGGCA 3 

A: A ^-rvf GCACCTGACT CCTGAGGAGAAGTCTGCCGT 1 5 

CGTGGACTGA GGACACCTCTTCAGACGGCA 16 

T ; T U7 7 f GCACCTGACTCCTGTGGAGAAGTCTGCCGT 1 7 

CGTGGACTGAGGACTCCTCTTCAGACGGCA 2 

C : C $ ^ -7 y GCACCTGACTCCTGGCGAGAAGTCTGCCGT 1 8 

CGTGGACTGAGGACCCCTCTTCAGACGGCA 3 

T > ^ T _ C GCACCTGACTCCTGGCGG AGAAGTCTGCCGT 1 9 

CGTGGACTGAGGACC CCTCTTCAGACGGCA 3 

7 y ^ 7 — K CA GCACCTGACTCCTGGCAGGAGAAGTCTGCCGT 2 0 

CGTGGACTGAGGACC CCTCTTCAGACGGCA 3 

7 > ^ 7 — K CAG GCACCTGACTCCTGGCAGGGAGAAGTCTGCCGT 21 

CGTGGACTGAGGACC CCTCTTCAGACGGCA 3 

7>^7- K CAGG GCACCTGACTCCTGGCAGGGGAGAAGTCTGCCGT 2 2 

CGTGGACTGAGGACC CCTCTTCAGACGGCA 3 

FIG. 4 
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[05] 



ngDNA I 10 I 10 

Ml 



I 10 I 10 



CAG CAGG 



ng ONA I 10 I K) I 10 I 10 I 10 

I I I I It i i 

3.*^-;* ■ GT , GG . . CT , , AC . . AG . 

ng ONA I 10 I 10 t 10 I 10 I 10 



10 



*^rv* . TT , , CC , , TQ , , GA , , GC 



MATCH 



ng DNA o 10 10 10 io 10 10 10 10 10 10 



5 X -7 * © CT GG CT AC AG 
ng ONA 10 10 10 10 10 



7>^7~ K C CA CAG CAGG GC 



AA TT CC TC GA 



MutS4L 



FIG. 5 
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